Pharmacists in dispensing drugs (PharmDisp): construção e validação de um questionário para avaliar o conhecimento sobre dispensação de medicamentos antes e após um curso de capacitação Pharmacists in dispensing drugs (pharmdisp): construcción y validación de un cuestionario para evaluar los conocimientos sobre la dispensación de drogas antes y después de un curso de formación 
INTRODUCTION
The drug dispensing in community pharmacies is an increasingly valued practice in developed and developing countries, due to the benefits it can bring to the success of pharmacotherapy and quality of life of patients (1) (2) (3) (4) . To perform the service properly, the pharmacist must have knowledge and unique and specific skills in the areas of pharmacotherapy, interpersonal communication, pathophysiology and semiotics, and dominion over professional and health legislation (5) (6) (7) . In this sense, studies show that Brazilian pharmacists seem to be satisfactorily prepared for dispensing drug, considering that the high working hours and low remuneration are pointed out by the professionals themselves as obstacles in the pursuit of knowledge and necessary skills to achieve the service (6, (8) (9) (10) (11) . Therefore, a free distance learning course in dispensing drug was organized and hosted by an internationally recognized Brazilian public university (12) , seeking to empower pharmacists for dispensing drug and close gaps that interfere in this practice (13) . The mentioned hypothesis of this study was that the knowledge of pharmacists in dispensing drug is higher after participating in a distance-learning course.
The course, entitled "PharmDisp: Training Course in Dispensing Drugs" was structured in Moodle (Modular ObjectOriented Dynamic Learning Environment) and divided into seven modules (13) as follows: Module 1 (dispensing drug and communication skills), Module 2 (Brazilian health legislation for dispensing drug), Module 3 (dispensing drug for systemic arterial hypertension), Module 4 (dispensing drug for diabetes mellitus), Module 5 (dispensing drug for dyslipidemias), Module 6 (dispensing drug for asthma), and a Complementary Module (pharmaceutical care). The modules discussed pharmacological and non-pharmacological control and prevention of health problems, health education strategies and the promotion of quality of life in these conditions, as recommended by the American College of Clinical Pharmacy (5) .
The evaluation of the knowledge acquired by participants in continuing education (CE) programs is usually performed by means of specific questionnaires covering the area of the analyzed course. Questionnaires are self-reporting instruments widely used for data collection in the health field for assessing variables of interest in relation to clinical practice, as knowledge of the Reis TM, ZaneTTi aCB, OBReli-neTO PR, GOnçalves aMRF, BaldOni aO, GuidOni CM, GiROTTO e, PeReiRa lRl
Rev. Eletr. Farm., Goiânia, v. 14, n. (14, 15) . Thus, the absence of a questionnaire that meets the measurement of the variable of interest in this study, which was verified by a review of literature, made it necessary to build an instrument that would allow the evaluation of the knowledge of pharmacists before and after the course. Once prepared, the instrument was subjected to a validation process in order to analyze the clarity and reliability of questions designed to measure the variable of interest, ensuring their ability to gather reliable evidence on the analyzed population sample (16, 17) .
Thus, this study aims to describe the process of construction and validation of the evaluation questionnaire used to measure the level of knowledge of pharmacists in relation to the practice of dispensing drugs, before and after a distance learning course.
METHOD

Type of study
This is a methodological study which was developed according to guidelines previously described (18) (19) (20) , and included the following steps: literature review, preparation of the questionnaire, content validation, pre-test and pilot study ( Figure 1 ). The questionnaire construction and validation process took place from July to December 2014, preceding the start of the course (occurring in January 2015). 
Literature review
Before the establishment of a new questionnaire, it is recommend that a literature search be carried out to prove the absence of a validated instrument that can be used in the research (21) (22) (23) . Thus, the literature review was conducted in
September 2013 with the scientific databases (Medline, Lilacs and Scopus), covering the period from September 2003 to September 2013.
The descriptors DeCS/MeSH "dispensing drugs", "questionnaire", "knowledge", "training course" and "continuing education" were cross referenced by the Boolean OR operator, but no validated instruments were found to assess the knowledge of dispensing drugs. Thus, the authors had to build an instrument to measure the variable of interest (knowledge of community pharmacists on dispensing drug).
Elaboration of the questionnaire
The questionnaire developed by the authors of the present study was conceptually structured according to the seven modules that constituted PharmDisp (13) . During the preliminary stage of selection and organization of the questionnaire items, the stipulated criteria were: behavioral precepts of respondents, objectivity, simplicity, clarity, importance, accuracy, and interpretability of the questions and answers (19, 20, 24) . Furthermore, during the design of the instrument, formatting style, title, completion instructions, measured domain, scores, and the sequence of the questions, were considered as criteria.
The first version of the questionnaire had 35 questions, but this number was reduced to 21 in the final version of the instrument (after content validation). In each question, the possible extent on the content being exploited was sought, with three questions for each course module being built (24) . Multiple-choice questions with five alternatives and only one being correct were adopted (25) . Each correct question generated a score of 0.476 so that at the end the performance the maximum total sum obtained in the questionnaire would be equal to 10 points. It was decided that the participants would be entitled to only one attempt to answer the questionnaire.
By proposing to measure the increase of knowledge of pharmacists, the same questionnaire was applied to pharmacists at two different times: before the start (t0) and after the end of the course (t1). It was established that the sequence of items would be random, i.e., the order of the questions is different in each of the two participant accesses to the evaluation instrument. Note that the questionnaire was prepared and formatted for the online application, since the training course that was assigned the instrument was held exclusively in a virtual learning environment. Additionally, the instrument received different names (Diagnostic Evaluation/Final Evaluation) according to the time it was applied (t0 and t1, respectively), to avoid memory bias.
Content validation
After preparation of the questionnaire the content validation process was started, which was made with consideration of the instrument by a five-judge committee composed of pharmacists who work and are a benchmark in the areas of pharmaceutical care, pharmacotherapy, and teaching and research in dispensing drug. An odd number of judges were chosen (five) to make minimum possible ambiguities and eliminate the risk of indecisiveness in the outcome assessment (26) .
The invitation to the judges was conducted by e-mail, providing them guidance on the study, being the objective, justification, the need for development of a capable questionnaire to assess knowledge on dispensing drug, target population, structure of the course modules, and outcomes expected. The acceptance of the invitation was formalized by signing a Free and Informed Terms of Consent form (FITC). Subsequently, the first version of the assessment instrument developed by the researchers was sent to the judges, who performed weightings on each questionnaire item and recommend changes where deemed necessary.
The evaluation criteria used by the judges were: consistency between the instrument's content and objectives of the study, textual cohesion, clarity and appropriateness of language, lack of ambiguity or terms that compromise the interpretation of the items, the appearance of the questionnaire, current content, agreement of the questions with the material available for study, information coming from appropriate scientific evidence, and content quality for evaluation of professionals. A form with these criteria was prepared to guide the evaluation process so that the judges should judge each criterion described, following a Likert scale: strongly disagree (score = 1); disagree (score = 2); agree (score = 3); and strongly agree (score = 4). For the approval of the original items or incorporation of the indicated recommendations, a minimum percentage of 80 % agreement between the judges was assumed (26) . The proposed changes were accepted by the researchers, who subsequently modified the questionnaire and resent it to the judges for further consideration, until approval.
Pre-test
After approval by the committee of judges, a questionnaire pre-test was performed. For this, the instrument was sent to the target population (pharmacists) in order to verify that the questionnaire would be properly understood and completed easily. The sample selected by convenience for better control of potential confounders, consisted of seven pharmacists from the host city of the coordination of PharmDisp, located in the state of São Paulo, Brazil. All pharmacists worked in the area of assistance, with expertise in dispensing drug, community pharmacies and pharmacotherapy. Acceptance of the invitation was also formalized by signing the FITC.
These individuals answered the instrument once only, being available in the virtual learning environment developed for the course. Preliminary information was provided to the respondents by the researchers regarding the correct completion of the questionnaire, delimiting a maximum of seven days to return the completed questionnaire. The respondents evaluated understanding of the items and the intelligibility of the proposed answers, checking the degree of understanding and the necessity for modifications. The same form used by the judges served to guide the process of evaluation by the participants of the pre-test.
Pilot study
After the pre-test, the questionnaire was applied to a larger sample of pharmacists in order to assess its psychometric properties: internal consistency, construct validity, and the presence of extreme values (floor and ceiling effect). The criteria for the inclusion of the participants in the pilot study were: to have a degree in Pharmacy and have an active registration in the Regional Pharmacy Council.
To participate in this phase of the study, pharmacists had to enroll in PharmDisp through the developed virtual platform.
The course was widely disseminated by the use of social networking, e-mail, and websites of the Regional and Federal
Pharmacy Councils, and Brazilian universities. The selected participants who met the established inclusion criteria were invited to access the virtual environment of the course and express interest in participating voluntarily in the study, by assenting to an online FITC. Subsequently these professionals answered a socio-demographic questionnaire with information to enable the characterization of the study sample, and were directed to another area of the virtual environment, which included the Diagnostic Assessment. Each participant had 50 minutes to answer the evaluation instrument (13) .
After completing the Diagnostic Evaluation (t0), pharmacists could start the online course, which lasted three months.
The Final Evaluation was answered at the end of the course (t1), the duration of which lasted 90 days. Participants were not informed that the contents of the Final Evaluation were identical to the Diagnostic Assessment. With the results obtained it was possible to perform statistical tests that verified the psychometric properties of the instrument. The Statistical Package for Social Sciences software (SPSS) version 23.0 was used in this process.
Internal consistency was analyzed using Cronbach's alpha coefficient to estimate reliability, which attests conformity of the issues when α > 0.7 (27) . This also allowed to ascertain the quality of the instrument for use in new research (28) .
In turn, the construct validity was calculated using the paired Student's t test and subsequently was analyzed by the adequacy of the questionnaire to the theoretical hypothesis that the study aimed to measure (26) . Thus, it was possible to identify differences in expected results of two known groups and composed of the same individuals.
The presence of extreme values (floor and ceiling effect) was also analyzed since this strategy may indicate limitations on expiry of content. This analysis was performed using descriptive statistics (mean and standard deviation) from the performance achieved by pharmacists in the Diagnostic Assessment (t0) and Final Evaluation (t1) during the pilot study. The floor and ceiling effect occurs when more than 15% of the answers are concentrated in the smallest or the largest score of the instrument, which can cause impairment in responsiveness. Thus, the existence of scores of zero and 10.0 in the evaluation questionnaire were sought. It highlights the need for a sample size of at least 50 individuals for the purposes of analysis (19, 28) .
Ethical aspects
The It was also observed that 90.3% (n = 56) worked in community pharmacies (60.7% in drugstores). Thirty-three pharmacists (53.2%) were technical managers and 28 (45.2%) received a salary corresponding to the established minimum wage. Only two professionals were owners of pharmacies. For 13 participants (21.0%) the weekly workload was more than 44 hours.
In the evaluation by the committee of judges it was agreed that 97 % of the questionnaire met the analyzed criteria. In the pre-test the correlation was 96%. The average scores obtained by evaluation of judges and the pharmacists participating in the pre-test are presented in Table 1 . Information is up to date. 4,00 100 4,00 100
Information has adequate scientific evidence. 4,00 100 4,00 100
The content is sufficient to evaluate pharmacists or achieve the objectives of the study.
4,00 100 4,00 100
Recommend the use of the material for the assessment of pharmacists. 4,00 100 4,00 100 Changes to the instrument were suggested by the judges and participants of the pre-test, as shown in Table 2 . The final version of the questionnaire was approved unanimously in both instances (judges and pharmacists), having been the recommendation to use the instrument in all PharmDisp involved in the validation process. 
PHARMACISTS IN DISPENSING DRUGS (PHARMDISP): CONSTRUCTION AND VALIDATION OF A QUESTIONNAIRE TO ASSESS THE KNOWLEDGE FOR DISPENSING DRUG BEFORE AND AFTER A TRAINING COURSE
All
It is necessary to drag each alternative to the commands "Correct" and "Incorrect" In the evaluation of the psychometric properties of the questionnaire carried out from the pilot study, the results of Cronbach's alpha coefficient for the 21 items was 0.805.
In hypothesis testing, the average score of respondents in the Diagnostic Evaluation (t0) was 4.08 and in the Final Evaluation (t1), 5.39 (Table 3) . Regarding the verification of the floor and ceiling effect, note in Table 3 that no participant reached the maximum score in the evaluation questionnaire, but there were pharmacists (one in the Diagnostic Evaluation and one in the Final Evaluation) who obtained the minimum score. 
DISCUSSION
The characterization of the study population was carried out more systematically than for the participants of the pilot, who had a sample size compatible with that found in the literature (29) , and selection of participants according to the inclusion criteria for PharmDisp (13) . Regarding the sample of the pre-test, the selection of pharmacists for convenience was necessary to homogenize the group of respondents and ensure that possible discrepancies found in their assessment performance are exclusively due to the characteristics that needed to be implemented in the questionnaire, excluding the possibility of bias on the part of respondents. It is also observed that the number of participants in the pre-test was similar to that used in North American research that validated instruments for a course of qualification for community pharmacists (30) . The higher prevalence of women and the young character of the participants are features that have also been observed in other studies in which the study population is comprised of community pharmacists, performed in Brazil (8, 9, 11, (31) (32) (33) and countries such as Australia (34) and Britain (35) . It was also noted that more than three quarters of respondents graduated after 2008, the year that the graduates of Brazilian pharmacy courses began to be represented mainly by students with a general education, as recommended by the national curriculum guidelines published in 2002 for the formation of professionals with skills that allow the performance of technical and clinical areas (36) . Studies in Brazil between 2004 and 2015, which revealed the existence of gaps in the preparation of pharmacists for the practice of dispensing drug, ratify the need for implementation in vocational training, since pharmacies are the main field of work of pharmacists (6-10, 31, 37, 38) .
In this context, it is also worth mentioning that almost half of pharmacists who work in community pharmacies perform services that do not demand specific knowledge in Pharmacy, work more than 44 hours a week and receive less than the salary floor (8, 9, 11) . Thus, this field of work becomes less attractive as pharmacists become more experienced in professional practice (39) .
In spite of this, community pharmacies have a demand to absorb about 86% of professionals in a regular situation to practice the profession of pharmacist (37, 39) . In this way, they represent a work field that is accessible to less experienced professionals and who are subject to less favorable working conditions. However, this compromises the quality of services offered in community pharmacies and disfigures their role as a health establishment.
The percentage of participants from private educational institutions (71%) was similar to the national average (67.9%) (39) . Moreover, it was observed that more than half of the participants lived in the state of São Paulo, which is located in the Brazilian region from which pharmacists graduate most, and that concentrates the highest income per capita in the country (39, 40) . However, one must consider that the host city of the coordination of PharmDisp is in this state, which may have influenced the disclosure of the course and consequently on the number of enrolments.
The interest of pharmacists for training courses is a demand reported by about 70% of Brazilian pharmacists (8, 39) , which was also quite evident among the study participants. The experience reported by 64.5% of them with distance learning courses favors permanent education actions, since the flexible hours and the absence of class attendance are enablers.
Regarding the developed instrument, the results obtained in the steps of the validation process ratified the importance of the questionnaire, since in the literature a similar tool was not found that could be used in the measurement of pharmacists' knowledge level for dispensing drug, and the analysis of effectiveness of the training course. The pharmacist profession is moving towards the care phase, in which the focus of performance becomes the patient, which should give prominence to clinical pharmacy services (among which includes dispensing drug) (41) (42) (43) . Thus, developing innovative tools that enhance the assessment of professional qualifications and consequently the rational use of drug, is a necessity of the first order in this historical context.
The questionnaire was developed by the researchers, with the final version containing 21 questions. However, the instrument's original version had 35 questions considered able to synthesize the content covered in the training course modules.
Case and Swanson (1998) (24) recommend that evaluation questionnaires be composed of at least 100 questions. However, considering the opinion of experts, the time required for completing the questionnaire, the need for standardization of the (44) (45) (46) for the same population expected for PharmDisp, it was decided to limit the number of questions. The final assessment in these other courses have from 10 to 32
questions. In addition, the quality of education in Brazil is assessed by the federal government through a test called the Exame Nacional do Desempenho de Estudantes -ENADE (National Student Performance Exam), which is applied to graduates of public universities and consists of 40 questions involving all course content (not solely dispensing drug) (47) .
Opting for a questionnaire in multiple-choice format allowed the exploration of a greater number of variables in question, and thus the collection of more information about the knowledge of the individuals, which would not be as effective if the model adopted was the dichotomous standard (true/false) (48) . In addition, authors state that the dichotomous model creates more ambiguity in the interpretation of the items by the respondents, causing bias in the evaluation (24) . Each question contained five possible answers, with one correct and four incorrect. Vyas and Supe (2008) (49) state that there are no psychometric differences in using three, four or five alternatives. Furthermore, a greater number of alternatives reduce the chance of randomly preventing the "blind guessing" effect (48) . Randomization of the order of the questions between the Diagnostic Evaluation and Final Assessment was approved by the committee of judges who assessed the instrument, since this strategy would help avoid the bias of memorization of the answers. In this context, the approval ratings obtained after the first analysis of the questionnaire in both instances (97% from the judges and 96% from the pharmacists participating in the pre-test) allow the assessment to be classified as approved and submitted to the pilot.
The validity of the questionnaire was attested systematically by analysis of psychometric properties. For internal consistency (α = 0.805), the questionnaire fulfilled the necessary requirement to instruments under development, showing the correlation between the items in the measurement of knowledge domains explored in the course (20, 50, 51) . Regarding construct validity, hypothesis testing permitted the verification that there was a difference in performance between t0 and t1 (Student paired t test = 5.01) and that pharmacists had a significant increase (p<0.05) in the knowledge score after completing the training course.
Finally, it is also attested that the observed extreme values did not adversely affect the robustness of the questionnaire.
The authors of this study were collaborators throughout the course. They acknowledge that the number of questions used may not be enough to measure the actual knowledge of pharmacists to perform dispensing drug. They are also considering that the summative evaluation may not be the best strategy to check whether pharmacists are prepared for this practice. However, it is important to note that the objective of the questionnaire was to provide evidence of change in the professionals' knowledge level between before (t0) and after (t1) the training course, this being a reason that allows its recognition as a sufficient indicator to consider the purpose for which it was created.
CONCLUSION
The developed and validated questionnaire permits the significant measurement of the knowledge of pharmacists before and after the training course in dispensing drug. The unprecedented nature of the instrument verified that there was no other tool available in the literature to evaluate the pharmacists' knowledge in CE programs in dispensing drug, and ratifies its importance in a context of qualifying pharmacists to perform clinical services and establish effective ways of training; needs that are common in developed and developing countries.
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